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^ Aj. 7l 7]]^=^ ofl^cofl ^ #7] ^.7}^0_ 

AS, ^-71 ofl^£L^j^ 7H^A= ^ofl zj-zj- ofl^JE. 3]^ #3HM ^ 

s^-S. -^-Ei ^tfflsHr ^^-¥-1- ^altVnf. 4-^, 4^ 1H1 tflt!: ^ 
i 3 
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^] 

^^oI^hlsJ-dv j7^l ai^V ^^.^^1 ^ {Proton 

exchange membrane fuel cell and monopolar cell pack of direct methanol fuel cell} 

5. 7 fl^^ 

£ 2^r ^o\] a}-^ ^^o^ ^1 1 ^UH^ a>a1s. 

£ 5^ £ 2^1 S^l^ ^ofl ^--g- ^1 

£ 6-& 3E. 5^ A-A ^ 

£ 7^r ^^^1 ^j-g-^Tr ?fl^^.= ^Sl^ ?U^^-E. 9lH l-eflo] 

31-4 



1020000013605 2001/2/2 
5. ll£ €^ 3 ^H^l f2t 3g^^o.^ j^o] 7fl s^ 

S. 12^r 4^ *fl 3 ^5. ^ ^2:1- 

<15> ^^oj-^iii^j-riv <£^.;*U1 (Proton Exchange Membrane Fuel Cell : PEMFC)^ 

<16> PEMFCtt -thfc^ ^7l^^ ti>-g-C. S «.E^ 31^-^ ^7l# <$#*fllfl^- 

Al^^jO.^, ^^1°] €(CELL)^r <fciEL<S}- 7flJi= ZlSlJl, ojs. A >ololl 7fl^ 

<17> PEMFC^ ^r^i ol^m^nv^ ^-v\]7\ 50-200/zm °M jl*H JL^7\ ^Isflll 5) 
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^ 7fl^# *^Kr ^^MItt '7}^^^'o}^ f£) o)^o]^ oicf. 

<18> ole^ PEMFC°lH «}-g- 7lSfl 7> 7|-^3|-a>^^.o^ ofl^c^^- ^>2}-ti]-§- 

<19> PEMFC^I 7>^^<M^M1*I 4$-u^£- ^Hf^ ^i^jE^^S] A>o]6)| ^*l*fl ^ 

<20> 3]^ nfltlr-i- <£s*l*l (Direct Methanol Fuel Cell :DMFC <=>}^} DMFCS. % 

-f ^-71^; PEMFCS^ ^ ^ol4 ( tiV-§- 71^1^1 ^^^-Bfl^ ^Hj-^ ofl^jcofl 

£h o]5lt!: DMFC^ PEMFC°1] w]*>^ JL^l ^o^lM-, ^afl^EflS. <£[^7} ^EjH-JL # 
tH ^^>7l7l-8-o.S. -g-g-ol -8-ol*>rq-. 
<2i> ^-7] ^7}7] ^^-^ <g£L*I*l SL^f-, ^-^^<a-o] IV ifl^S.*) JL 

^°*Mr ^*3X\?)<£mX\^ o^j-o] ^^0>}JL ^7l^AS^ ^ 

3*Rr £M 9X^. °l*ti #*I*H] ^sL S ^7]# ^SKa H-^sl # 
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711- ^$.is\7} iSS} ^r^^Sl -^-S.(Flow Field)^ 4°ll-&t- # 

3HH(Bipolar Plate)7> 3-g-€^K °M ^31 (Metal Mesh)^ 

71 £ ^3, ^7]^£^ol oljl 71^1^ ^^]7> 7B=r*V ^1 O]^ ^xj^o] 

5P<3 ^(Graphite Block)^ 7>^^H 4 7} ^ ^« ^-g-^tj-. 

<22> ZL5]l4 o]9)-£°- wj-^^ A>-g-^ ^-f ^^^| S]^Z| u^^^Ei 

7}#n ^3-2) ^^17> ^^.*>al t olajt!- ol-^S. *»*fl. ^ 71^17} ^ 

€ "f^7> ^Cf. 5Etb, ^S-^J- #6>o> §>^.^ ^^lS|-7> 3.71 

^-7111- #ol7l ^Ir^^JEL^. ^3\-^SL3. #^ ^£<H1 ^mcf. HSlJl s) , 

^^-4 ^£-3 ^ ^ 7>^ ^i^o] ^ co^ #3 3*1 

S-ol Jl^-*>7> ^21^ ^>Jl5L ^x$o] Tg^sg ^ £ Jl#^5l 

^nflo} ^-f o]]^ oleltb #^}tf^5L 7] ^21 ^ ^^°1 -3-51*1-^ o.uf 

, ^7,>7l7l ^#^-§-£^1 ^-f ol^tV ^r^l-i- iL^*> ^^(Monopolar) € 

<23> =?-^ QJaflsAlfe ul^-s.^ 5,925,477^1 7JM^ ^7} 

<24> o]^ £ ld\\ £ Al^ tij-Sf ^-ol ; ^-i- 1^5. tifl^JL, ifi^ tfl^ ^-^-ol 

^Jl ^^Ml ^ #eJ|4H, ^ -t^l 7H4i=(7, 8)7> zfzj-o] ^ °flt=(5, 6) 

71- 5L*1 31 (2)1^1 2)n ^7l^ o.^ 311 Slcf. o)B\^, ^-S7> p}£e1 

°1 51^ ^(Graphite Plate)!- 9l^^-§r ^S. ^^^(flow field)^Jl $1 
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<26> ^ i^o] ^] 2 o) -H-^ ^£7} ^1^:^ o}^ ^l^-o] -g-ol*}- ^S^^l 

<27> -e.^ #B]^^7}- %>^5]JI, ^ ^ ^Tjl ^£7> $=#^ <g 

<28> ^1-71 iH3§}7l , ^ ^ll-H-^^l 

<29> nfl^eflol-g: ^-ZL H ?1\^SL^ ^ ofl^^ 7 ]- T^SjTr ^<5] €4 # 

7l ?fli=2}- ofli-co]] ^ <#7] >gl-g- ^71 ^ ^Is-Rr ^7] 

<32> #71 ^fl^ ^ ^§15 <£S«- ^ ^ *fl#*Kr ^ ^ 
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<35> Aj- 7 ] ^t}7) 5)f>}<^, ^12-B-^ofl ^sig, 

7] ofl^co]} ^^5]^ ^ ^"71 ^Ir-i: #713 ^SL <£^}^ $.7}- 

<37> <£ji ^ ^ *fl# ^t£o) x>}&& nfl 7 ll^^ ^^Hl, *fl7flf^ 3g^wJ.^O.^ ^-7) 

<38> #7] ^¥-o\)^ # 7 ] £ 7 )X\ ^4-*-zH7} 

<39> AJ-7I nfl 7 fl^ °<^°ll A ^ ^^=^r #7] cfl7fl#^ tfl-g-^>7fl Hfl*l£)©l & 

T7 

— — y 

<40> a o > 7 ] ^s.o) iL^sf^ ^ ^"71 -t-i-Sl ?fl Zj-Zj- *fll, ^12 

<41> Aj.7) ^JjLcq z| ^o] AV7I 7fli^-=<H] tfl-g-^ ^6)1, ^>7l ^0} ^ 
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^;«- ^f]sKr *fl^^. 

<43> sfr 7 ] ^ ^1-R-^oll tcf^ c£sL £x] iSgnofl fto] X\ t ^7} Q*. - 7 fl7} nj-£ 

i^^-i: ^ ^ ^A^, ^-71 iS^r 37l]7> ^^M, 

<45> >y-7l M^S} ^ <£^_ ^^ofl #0^, A>7] nfl 7 fl#o]l^r #7l 

#7] ^ >Ml7fl^ ^>^S]^, ^"71 ^fl^oflfe- ^ a>o]^ ^-^-ofl cfl-g-§>^ 

<46> *V^, ^-7] ^ ^|2-R-^^1 *)■€■ 3*1 Si^^,^7l 

<48> « -gA]^] 1 » 

<49> 5. 21= £ ^o\] 4=. ^ ^^(10)^ ^1^: A>Al£olcf. 
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<5o> £ 2# , oflicH. #eS|M;e( an ode end plate, 11)^ 

1-3MJ= (cathode end plate, 12) 7> dt^J &i=K ^fl^(lO)^ vfr 

°<J=^llfe ^ ^^(13a) ^ 711 -EL ^#^U4bH ^ <£#sH 

9X^. ^oM ofl^c o|n ^eflojEd!)^ Aj-Tg ^o^-^i^ £ S -H-^^(lll) ^ 
(112)7> ^l^M SZcf. a o V 7 ] 0^0.03^- «.ofl ^ ^ nfl^§: 

%-7] ^ <3# ^4 <^ll£)^ ^^.^ *1#*<?1 -fi-ojo} 7>^fjl ol^o]^ #tfl 
_7]7lS] ^JIS -H-g-^l-Cf. <#7) -t^(lO)^ ^^S. <S#^ ol] t c ^^^;(13a) ^ 7fl ±. 

<^ <2W ^i^(lO) 3^3. <£*<m ^£~gr ^£2] Jf*lH ^*fl ^ $£4. 

<5i> £3^£ 2<>fl €^(10)^1 7fl§faj ^-efl a>X|jeo|o} ( c 4 ^ 

S^H, £ 5^ #7l ofltE ofls. #efl JeL ( 11 ) Q\- n^^.^. = e(12H1 
5^ A-A ^^S^tr. 

<52> £ 3 ^1 £ 6^- ^^^^.5. ifi^ ^^Rr #7] ofl^c oflc 

7fldl= <ti!= #3HJE(12)^ A}o)o\] - 7 ]]o} ^o] 4.3) #3* ^fJL tifl^l 

<53> ^ti.B)lol ^^^o^l ±ul)^o] SX^ ^&o]£- M&^, ^ ^nflg)- 

^Jiell ^(Catalyzed Membrane, 20a, 20b)-4 # u ti^)- ^ «.efl<>](20a, 20b)^ $1*1*} 
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^ ^S^^-^(21a, 21b)*h n Sp-M ^*1*>^- ^•7l^#^-7fl(22a > 22b)«- ^l^-. 
<#7] °l£-m?HMH]-(20a, 20b)^r £ 8 °fl -£^1^1 a}-^ , ^ 31 <?1 (201)^1 
#*fl#(202, 203) ol 7>^lcf. 
<54> <^7HH, #7] ^-71 SKPf^ (21a, 21b)^- °H ^#3tt ^.^efl^l <U#^ #^H# 

£ ofli^EL-I- ^-7l^#^-7fl(22a, 22b) A ojofl ^#S^ #7l ^J±efl<y 

#"tif^ n±-SLELSr 

<55> -S-71 ^7l^#^-^(22a, 22b)°flfe- ^7l-fr#-g- *1)g(221a, 221b)7> tg^s^ 

5^. ^"71 ^7l^#^-^(22a, 22b)^r 5LA]^ ta>2}- ^o] , ^7^ <§^*}7l ^ 

*fl^(221a, 221b)-ir 7Hfe n 7>>^7> ^71-f^o] 37ju|- ^ 71^- 

t^-^^I^I fti-i-s^^ ^-^-(Macro or Microporous Carbon-Plastic Composite) 

<56> zj- Q£\ ^Hl^ #7] ofl^c^. 7fl^o_JE. ^-^^5.^ ^-g^fe 

ofliiJE. ^*i^(13a, 13b) ^ ?RH ^3i^(14a, 14b)7> ^^s>^ ( o]s. ^ <^ ^go} 
oflicJE. ^^(13a)4 ^^SLEL ^^(Ub)©] -g^ (10)^1 

<57> £ 5^1 $ol f >8-7l A>o]ofl^ ^^-(18)7> ^>€^^, ^ l£ 

?H4i-$-= ^^i^r(14a)^ An ofl^s. ^^(13b)* ^_7]^o_S. 91^}^ $.7) 

3 ^^7fl(15)7|- #7} ^§-^-(18) ^] ^"71 $.7}* 7fl(15)^ 

-fM^M ^^JH 7l^^ £> ^1-71 ^^-(18) vfloflA-]^ <£ 

£.-R~§-# M*r*l ^>7l flSfHfe <3H. ^7} 7>^*V ^-^l(mesh)S 
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<58> ^^-(18)^ ^^oll^, ^^-^^^1^-^(16)71- ^>^^^. ^7} °]-£r 

&&^(20a, 20b)2l Spf^ ^^f-S #£.7} -H-^S]^ « 0 Vxl*H, o] o^J- 

<59> £ 6°fl ^°1, <£^33-A>Jf *fl(2l a , 21b)^ <#^Ml^r SKVsq^ 

7} $]lf-5L ^#51 3# y o V ^^>7l W ^^(17)7> ojcf. o]^ ^^-(18) 

5] <£^-7> <3lL SHl-Jf- 7fl (21a, 21b)# #*fl ^,.€^(10)^ 41 

<60> # 7 ] ^«^1 *] ^7} ^-71 ^#^-7fl (22a, 22b) «11 cfltb ^71 ^-tH^V7l ^ 

«>^"2]t!- £ 4 lfl7fl £ t^S-}- ^o], -^-71 S££\ 7fl4l-$- = 

^#^(22a, 22b)2f ^i^JEL ofl= #B)Hi=(i2)o} zJ-zHl^ o^c£ cfl-g-s]-^- 

^(141a, 141b) (121a, 121b)7> D^^M 0^4. 
<6i> ol^-jz). ^ S ofl &<>H, ^-71 ^^^:(13a, 13b, 14a, 14b)!- 

2]-g-^4. A €^ ^=1:^ ^^-(17)°fl ^sfl i^^L -t-b-| ^Hl^M oizi, ofl 
^=1-^ Afolofl ^-g^(18)# -f-TBfl ^ ^ 91S-7} 

^, ^i=.= ^l <g^.^-A3:«-^(21a, 21b)# #«fl tHlr^M, ^1 711^^.= ^^ ^7^ 
(221a, 221b)^ ^71 ^#-^-711 (22a, 22b)# -f-*IM -R-g-^l ^o\] ^0} ^ =l 

7l» 7M^Ai£ ^ #^5L# - oiTll 

<62> ^AHloflA^ ^«-(l 8 ) iflofl i?l*l*Rr #71*} ^#^-7fl(15)^ *<MHliM ^ 

^(18)tflS. <£JM -fj-f-^ 7^fl^l <£ ^oflAi cf^^S-A-l ^-g-S}^- 
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^^i^:(14a)^- b)-#o) ofl^c ^^^(I3b)« *\7]^Sl£. ^ ^ 
7} °H^£L <?31_EL ^e]lo]E(n)al. 7fl^_$.£L <fl= # sfl o] e ( 12 ) fe- M-A]-(18a) ^ -M-J=(18b) 

(bakeliteHl 3|sfl H>8€i=k , #7l ofli-JEL ^]JEL e (n)af 7fl^^.= ^JE. # 

eflolH(l 2 )s.o11 o|tjfl ^2}-^^ ^*Lo} ofl k C ( 7fli.2.= ^ ^o]^ oj^-Jil^-^ 

IS 3] ^ ^^oHl ^^tl: ^.2.^-5. o]§ ^ oi^ ^5L^ 7j-Aj 

# 7>7^> SVC}. 

<63> ^-7} <£g.$-i§-z\ ^ ^^tt -H^ (Silicon Rubber)!- ^^S. <5> 

7} ^U^l^l sH ^ iE}# ^st i^iUflc,) ^-cf. 

<64> « ^Al^] 2 » 

<65> s. 9tt 37^ ^o] ufl^l^ ^d\] trf^- £-91 

?ASLS.*\, ^r^^- z\*}7] #*}^ 7fl ^^^.S. £AltV Al-XlJEolD^ £ 10 

<66> ^Al^oflA^o) z| ^o) l^A^ a£o) ^H^-tf. 

<6?> £ 9^- £ io# , °n^= <a= ^eHMUia) 5 ^ -7^^-= 

(12a)3) Afolofl 3 7ll^ ^o] ^^-g- ^-Jl «fl^5]^ Z}- ^ f<^2] 

331 ^-^C 20a, 20b, 20c)^4 °l£r I2«r^-(20a, 20b, 20c)3} -#^H1 *r£^ 
«?!3.SKh¥-z1|(21a, 21b, 21c) 31 "g-7] ^#-^-7fl(22a, 22b, 22c)* ^lW. 
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<68> ^s-o} Aj-ojofl:^ ^^-(18a, 18b)7> nf^SlJl, 6\ 7 ]6ft ^A]ofl 16\}*] fe*V 

^f 7)](15a, 15b)7> flAl^. zielJi, o flt ^ ojjc #efloijE(n a )oi]^ 
^-71 ^f (18a, 18b)ofl tfl-g-*Rr -8-<gf (111a) ^ f #f (112a)7} ±^ 

if-JL ^71^ ^^U(15a, 15b) 1-8: ##tt ^H] l^l^i^h =L 

f^ltt ^"§-f (18a, 18b) ^ °o^^ ^7]^o.S. 3^r*M ^#-1: 

0 H°11, ^ #71^ ^f *fl(15a, 15b) ^ ^ °fl^= ^^(13a, 13bH 3 

#sq^, 7fl^^.s. ^#^(14b, 14c )^ JEEtb #7l afli, 

(18a, 18b) 3 <Hl^r =l ^o_3- -fHf-Sl-fe <£5-7> 7fl^^l^°.S -fr^Tr a o v 
*l*Rr <3iL-B~§-;^lf *fl(16a, 16b) 7\ 

^ ^*l^(13a, 13b, 13c, 14a, 14b, 14c )°1 -g*H l°H^i^ ^o] ^^o.^ ^ 

^HSCllaHl *>€^1 <2iL -ff^f (111a) ^ -fr#f (112aH ^*fl ^]7fl<3] 
IS flfl^l^ f^sl <*^r f 3X4: 

<70> o]A>oll^ ^^sj ^6}] 2<*IH, f^*Rr ofl^H. ^ 7B^-EL, o]-^J i 7^nl. ) 

dtiJEL ^ 7fl4iiLE. <te ^ f ##^> ^*H1 tfl-g- 

f ^f ^ ^3 AS fit 7>^ f 

<71> « ^A]<^] 3 » 

<72> ^AHl^A^ #7] 2S] fit nfl 7 fl#^: f^AS tfl^S]7fl «fl*] 
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<73> £ H^. <#7]-® W>S>f ^-o] ^A]ofl 2<>1H ^^O] ^7]*V W}4 #o] 

<74> ;£ 11^- > ^o o >^ nfl 7 fl#(200)# ZL -#§H1 ^A]ofl 2<*IH 

^ .«U0a, 10b H $1*1 ^4. 2,, ^-71 ^ ifi^.UOa, 10b)£r #7l 
(200)* ofli^E. <ffl= #5flolE^.Ai ^-ft-s>^- ^o]^, zfz}-^ Tfld^JEL = #31 
(12c, 12d)# t^I^K 

<75> s. H6fl^ f ofl 7fl^(200)S1 #SH| : *1 ^ ^^(10a, 10b) A AS: 37fl^ ^ 

°1 ^-¥-(183, 18b, 18c, 18d)-& 4^ ^ li^S. nfl^s}^ oi^ 7>^14. 

<76> >y-7l ^-f-^dSa, 18b, 18c, 18dH^ ^^^fl(15a, 15b, 15c, 15d)7> ^ 

^ ^7l^ ^ 15a, 15b, 15c, 15d) € ^ ofl 

i^H. ^*I^(13a, 13b, 13c, 13e, 13fHl ^#£H, ZL e^*^ 7fl^_2_J^ ^^r(14b, 
14c, 14d, 14eH ^€4. Stb A oM ^-^^-(18a, 18b, 18c, 18d)^ 7fl4i^.« -Sj*-^- 
^ A °fl^^-S ^-Bi -R--^^ <£S-7} 7fl4:£.«°_3. -B-^fe y o V *l ^ 

^S.-fr^^l^fl(16a, 16b, 16c, 16d)7> 41*1 ^4. 

<77> # 7 ]<J). ^ °X°]*\, #3.4] ^~8r ^"71 nfl7fl#(200)^ ^ ^1^ *1 

4. °fl7ll^(200)^^ =L Z\ ofl^c^ <£g_7} -fr^^dllb)^ «fl# 

^-(112b)7> afl*1^4. 
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<78> #71 Dfl7l]#(200)^- #4*1 ^i.^, £ 12ofl J£Al^ Bl-sq- ^-ol ( o.ol«-(lll b )^ 

tiH#-¥-(112b)^r #*V^ ^ -MUOa, 10b) ^.S. ^s)^, zl <U^°-£- ^-&\ 

<80> « ^ ^S}^ 42l 

<81> #n|]gt- 

<82> p t ^nfl7> 20% Pt/C £-1^4 IPACFull Name ?????) -g-^? (Solut ion) ^ 5% 

M-^-^(Nafion) -g-*»-g- # n fl <y.3(Ink)» *HS*V ^«fl ^-§- 

4*13 ^}^4. 112 ^tJI H 2 S0 4) H 2 0 2 °1]^«ll 3*13 W DK.l^l^)^ 

^(rinse)^, ^^^]o] ^-§- °l-g-«H #7l ^*±31<?1 

ofl 3]^ s^tt ^ , ^H3<3^ (Active Area)°l 2x3 cm 2 <>l ^^>^4- 

<83> q3g^A>Jf 7,}} 

<84> -rf^^ 7l^r(Flow Field Substrate, <£5.iKPr-*ti )* $\tft 

(Carbon Paper, Toray 090)* 3.7}S. ^ (Graphite, Timrex KS6) 4~t- 

c-K Powder) 4 PTFE(Polytetraf luoroethylene)# 1:13. ^^>°i #4 ^1 ^ 
ejl- ^41*1^4. tt^^^ 7]^: S.#6\) ^ ^-^h (Vulcan XCR)4 

PTFE, IPA -g-«3j ^ #°1 ^thEl °<J3# iSelHsH ^-a}^ (Diffusion Layer)!- 
5gcf. ^ PTFESl ^*fl 350°C^ -gr3E^l>H ■%-<>] *}7) 
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<85> #7] <g.g.3HHM<*l| &°H, $n ^lS^(Teflon) ^B]» *KlL, -R-^s] 

b 7l*fl ^ °<H1 45} E^-gr^S] <£ofl 7)^-5. ^ ^7l# 

i=h °l^r ^ ^ 19840517.0 ^ 7lM^ 7]^ aj-g-t*" ^ Xlcf. ola^ 31=-^ ^ 
ofl i^ol Jfo^i^ ^^.^^l7> ^1, ^^KH^l] qjjjLo] ^u.^ *j o.<y 

#£1: S^^H ^^-R 1 "* #±*]?)JL, tiV-g-JL-i:* o^-fi. 

<86> ^-7l^#^-^ 

<87> -£7l*fl^(Air Channel)* 1.5mm ¥^1^1 fh^°l (Toray 1.5t)# *>-8-*M 

<88> 7]B} ^-^fl 

<89> Z} S£9) ^o. o^j.i, ^ 7 ]^ ^ , ^ , ^, f-^ " Jl^ 

(Ag foiDS ^-Ei ^ ^2:^4. ^ 7 lofl^ ^r, ^ -f-^ tflJf^ 

^ ^ ^7l^£^ol A>-g-^JL ZL ^77)}±t 100 m o)H>}9j £ 0 ] Wj-ej-^^l-cf. 

oo> ofl^c oflc .g. efl ol e ^ 7fl4i^.^ <?flH. #eflol ^ ^EflS. afli 

<91> ^7]9\- ^ ^S^l -g- >M(41*H l)-g- ^-ZV ^, Aj-7] 

t^tt ZiSi^nS- ^^}JL <y-^ 1.5 Bar5.§}-^ 1 ae}o] 71 
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oHiel (Stoichiometry)* -8-*l*}£i}. ^^Hl "4=-^, ajtfl l ^ 

^o.^, o]nfl ^gsno} ^oj-jz). *ifj-^ z^-zt l V, 1000 mA^cf. 5. 11^ 4hgr(RT, Room 
Temperature) <HH ^ 5§7HH <£6]%) ^^-^^ *)3L*i5.°]t\-. S. 11^ 4^ ^ 
£^ #*H^(PH 2 = 1.5Bar), ^>^tfl^-(PH 2 = 1.5Bar), t$7]<S^SLS. #^1^(PH 2 = 
1.3Bar) -f- M)7}*) S?i*HH ^^^1 ^^M^. -E 11<M ^ , ^7}o) #*\] 

&°] i^Jff-o} ^-BlHHE 0.6W^1 J±£°ni, ^ v 

^^^] ^5L7> 50*C °}fi\-3, -R-^l ^1 
[!^^ M-] 

< 92 > >y. 7 ]^. zj-£- . .g. ^rgofl cf^o] ^ofl cfltr ^^91°) *>M-^ -frSJ , 

o]^.o] 7\ 7 ] nfl^-ofl ^efl *fl*Ml ^if <giL ^ 

3 ^-g-o] iHl cfl^ -H^ ^€ ^ Sl^r JL-g:^ ^# 7>*1^, ^ <£iL ^ 

# ^ »llf?27l- <^ ^Efl# 7>^7l nfl^-oll a7 ] 7 > ^gflcq ^sH 

Bi ^ ^5L^ *lfrl- <3* ^ aI^I ^5-2) ^^Hl ^o.^ 

£ ^^o) ^-S^ S^lofl ojsfl 7>>^-^o] ^z]-o] 7pg^}cf. 
<93> Jg. i^^r Sl^oj) t^js} ^Alofl^. %J1S ^£)53 ^Al^o] 1-34- 
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*H7> 7H^5>tHr ^# ^H^, £ ^l^tb 7)^^ 11 
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7} °fl ic— °11 ^ ^-7] iS#-g- ^7l^O.S #JL ^^Kr ^7l 

^7] ^71 #713 ^^«-^7> ^*l*Kr *>°H ^Pul 

^7l €1:31 iL^^>^ 3? °~S., A oM €#^1 °H^=^^- 7ll4i-2.^ #^1 ^ wi- 
fe- ^ 7ii^o_= <a= #efloi e<4; 

#71 ofl^c 4^0} Jf-griljsL <£il» ^ ^ «fl#S}fe <£iL ^ ^ tifl# 

^71 ^71 7fl^iL^l ^ ^g-^1, #71 ^^#^1 ^-^r* -fi-^- 

*}fe ^5-7> ^g^fo^ 7fl4i^ ^ ^SLS. -fi-§-*Rf 3* w o^l ^5-^*1*1^ 

711 3-; 

#7l ^ ofl^_E. «-«-J2l- ololl tfl-g-^ ^-Ei ^l^fe ^ 

^ ^I^Vfe ^* ^MJ £.5. *l-fe <£J^d*l 

2] 
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-fr 0 ^ °A ^^7} ±7&#2\^ ^-JL v\Q5\o] ol^ ^-g- ^ cgj^ 
3] 

#7] 37fl7> P>^S)^ ( 

#7l # ^JjLofl cfl-§-§Hr ^S. -ft-^ ^ E}^^ ^JjLdfl tfl 

3<H SX^ 3* ^<L3- ^ #3. 
4] 

gsl^l 3# ^i!5L ^ 

5] 

^ 

[3^8" 6] 
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"}&$°) Sife ^^SLS. 0>}±r <£jeL £x] 

7] 

9X^r ^7}^^^7\ v\?l5)o] ol^r ^ilS 
8] 

^-71 ^71^ 7]]^ "oH^l^ 3# -^g *Rr ^ 3*1 

9] 

^-71 ^7l^ ^^Hf 7fl^ o] ^ ^6.3. *m 3*1 

10] 

^"71 ^71^ ;*J4HM)fe- o] ^ S^O S ^ O^JL -S^H. 

11] 

7l 7fl^=2]- oflicJELofl ^ ^ ^ #7] ^l^O.^. ^ 'g^Rr #7] 
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^■71 ^fl7fl# <#^ofl Z| ofl^tr^ Aj- 7 ] u]|7flf^] ^-g-^>^l tifl^lS]^ 

#7"1 iLS^f^ -#7] -711 ^ ^*l*Rr ^U, ^12 

12] 

*Ui%Ml 

^oM <fc:E.ofl tflt!: ^S.^ °fl^= ^-Ei oj^o] y.) 

^ ?ASr f^AS ^ <&g- 3*1 -t^. 

13] 
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^ <£S «. 
[3^8" 14] 

^lll%> vfl^l Xll3%> ojj^ *V ig-ofl ^o^, 

€=M 91^ *Rr . 

15] 

XU3iMl &M*1, 
££)<X 91^ 3* <2s 31*1 -i^. 

16] 

XU5%M1 $U<X^i, 

^ <£g. 
[3^8" 17] 

X]ll^ ifl*l Xll3^-, Xll5*J- ^ XI 16^- ^ ^ *cHl £M*I, 

^^^^ 9l^ 7 A^r ^%SL3. S^fe <£iL ^ 
18] 

XI 11 U- ifl*l XI 13 XI 15 %> 52 XI 16 ^ %H1 &°H, 
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91^ ^7l^#^-^7> SX^ ^^LS. 9*3. 

i^^r 19] 
20] 

^"71 ^71^ 34-^- ig-^oi ^o. -^io £ ^ o^s. ^*n. 

[3^8" 21] 

^117* 0 H1 SZ^i, 

^-71 ^7]^ ^^71]^ ^-^l<y <£S 3*1 

[^^8- 22] 
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